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Abstract: 

The present invention is directed to a semiconductor including a capacitor. The 
device includes a semiconductor substrate, a substrate layer formed on the semiconductor 
substrate, a lower electrode formed using an element of the platinum group on the substrate 
layer, a silicon nitride layer or a metal nitride layer formed between the substrate layer and 
the lower electrode, a high-k dielectric layer formed on the lower electrode, and an upper 
electrode formed on the high-k dielectric layer. The present invention prevents separation 
of the lower electrode from the substrate layer and improves the reliability of the 
semiconductor device. 



3 



L : : I 



|| -J: .<>' IS 1 :-:— ii_:>i' I v.i l^«:<..-. . _p , J 



t 

■g\?H S) §? 1 333-0052504 ' 



(19) Oj gJ &J 3^ -§!(KR) 

(12) gimm^izLM 

mt a * " (,,) ^\*m-w&*m 

na tL Z} /m ' (43) g?atm issggorygasg 



<21) 


10-1338-0033710 




i.XU ^tijBVo 

(71) gs2! 


3?-3.x»o7 l yy/tJ I i»s ag( Jr ,< 

2:31 SPI 2£B 7HSAI))l3H3IAt AHH?2|- A|2 




(72) »S» 


7IAli2 201 8 






SIS £±32 £ Oia£2? £2lk* 1&W t22£iO!33i 2£3 
7tOIAfc U01 


7r¥Al3J| 




2AIQMS" 




(74) CHHJ3 


££&£ £2)!xg l&OJ 7» 1232.9.^1^31 .22.2 
7K3IA* LH31 




? • 






(54) 9JHAI«g 
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9i«Aias ^aisi *»£» 01 ?m m %m ?i»sr; *?gfe 

s^a^Oi.iO. Oi gift *<£<3~ SIS? 3^; 01 7188*2* 8M£ 8^ AfOIOS S&Sf 

££ S&s.: 01 SM* 2gS«er; 01 I! 88 82*- #0i| £g@ 83S5 7 

gso. oiat> §i¥ a^oi unsafe as »»«ta. b *g 8si£§ ®s.n 

SS 4= tO, 

£ K*)» Kb) 3! Kc) ?S 1 fc'A|0|2| S*J £A|**a 

£ 2(a). 2(b), 2(c) 9 2(d) & SI 2«A!i»2| ef£H §*f »5 SfISS SAI&D, 

£ 3<*), 0(b) $ 3(c) j| 3 ^A}01j2J ^« «2 ^» £AJ*». 

* £S3?fi*«oaas»*ssjss * 

11:42*838* 11(a).: 

13 : £*ft.U!2t BR8 15 : 8> 

1? : 2£8*|2* 19 : «*.2R 

21 : 5HSJA)Ei 31 : &2I5 

41(a): ^aeej- 41s: &2IAK»£Sf 



£ §?SS 9J0AJE<« e!-£S «SI iH2iAJ£l£i SK"? % 7ff?^ A)0f2J ga§ 9«8 

UHISSS (hi9h relative dielectric constant) § SS^Sf 2SS«fi9fQI 9Jf!A!E12j ^8 
t|S}±.§ ^i£!*= QO!i«S| SB SS{«.^ 015*3 i>S »S.« 31 «l S^i ^i? ^H13| SJQ. & v 
71 2^a^SfI*g AI1S XiiS-E- WaOl, 2i?SfOI&© (T8,Gt). X|e2if£il?8y <PZT), 3/ EJgriT 
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1 ?H m m 3% ( 999-0082S04 



** sjsyi siisras g&iA-i «ss-3a us s^sia □* ge-stch 

»2W, g 553g ^liAiEi?* LHSS AH? mm * SJfe ^£SH 1^11 aSSfe 3}£S, ^ 

?ii8Af£l£ ?!2*sf £?0il gg£ia< S^OI «t5!51~- 3ls STS 4= SD. g a§2| jSEDS a 
55g £71 S*ia *t* *2 «HSS »S-8te 2101 D - 

01 JBgW, g SfS«8 OH? jHJIAJEig 7Hlt* »£*8 S*Je. »£* W, 6T?I ©£J1 ?IS 4*08 « 

sus mm a«a asa aaa*. a?* «m* ^ a&s aaaa*,- a spi na&fc 
aiffef.:«wiit bitfe o«* a* *a*oi s aaoriAisa'aoV ojat? W3*s 0 

*B ^AJOtft a gi? SB* 3*8 OISIS 20IQ. 

aaa'aVaawAi cwohk* saa. xmta-**a .<&?tma -ttaaaHs » 

3.. & US2I- 3'0|&S| 3 asa. 3 *£! S 33 8€ ^¥ £3§2f sett E»2| ' 

g aaa tag e*aa 3*121 gAjarg sail gmsoi ®& ssag mutm ..&4w saa. 

£ 1(a), -«b) a 1(c) £ e-WWt »* 8 I «A|«2| g£* M^WtBSi BTSgg 'EAftJO. 

£ Ke) a aima, a ! mmm &s.n mm M'sm 2010. 

<li(*)) i£~ Xj^? (opening) i gs-H, ^E^SaAl §2^ (U) Oi g.«» 

am WmO, S£5^ .'(3) @ L8«|AJ ^«5!0j, ^« §^ (155 © gJ-JEl 

(io) & -^^*>o> aa« (315 g ss^r <i3) .^#ioii, #?j sa«r (id s« ^ssq. 

«W OS) S &'c!e ilP-t (31) ^C»i (i?) 4?. §^ 3^ (IS) £W ® 

(is) g J2^a»sj- o?) ^ ttasa. 

S. 1(a) 08A! SaIS am m\, -f-Z!- g^SJ- ( = 1) £~ gj-aa :?!£!• (10) ^0)! S?J §3 

sr. o.o g, 08 aa, ^ss ^t^g -?-ss.a.- wsch. joo u<» seo «» s»si sias 

(31) 0) #2? (11) CVO m 2ltl 3^ *, (U(*)) 8 

oi;. 2} sas (so ui9g s^s gidt^aisi s si«ia} ^^so. as^- 

03) S (11(a)) tHCH! ^stQ. 

3£9frg oiaoi, gas s£™ nmm g^-^s 

s. Kb) »8.£Ajgj aisii «oj. as? asg- kE an ssaJi> «s^a g^£g ot^ois B^t 

(15) CH 03) ?g (30 ^08 tg^SO. 

(is) a ^sspi assM a^§K>- (is) s ossa, ^asis m~ cm ^ 

s i(b) g:^i!?ra/^a5 ass.- (30 oi sma^ 'wsi'asj (is) Ma m s .99* 

aeiu, «aas-£a,.'aas'a»^ oi) a os) oi ««J3ch ^Am^a-sae ssia ^ 

d. §3 sat 7S,t£ 

a§ B3i«/d^. sh? s^di w$m msn 7ibo\ ®m\ itnim/i s^asb. axias «i¥ 
(is) a sfcoi assi as a» aa m x gm* ^jsck «aa; M&-m?M am 

n^asaaj 0?) g ssg ^a «na. siraoifm (4a). nsst*&&iM (pzt). ej 

ii^aa«r (i?) g ^1 a»8 ?^ «aa w ef-a«r smsa ciasna *^tr». eigj 
a- T8,o»^o; aaa a. tslcoch.x a xiaa* a^sj as- cvo a omm 

cm &mH&. assaar 0?) 01 t^g ^£« ?fsoi &.&m ays sa sais a^a^ 4® 

a aAiaaAie, a^a mmi 2 e^a ❖aso; a 1 s-^ejAife, aaa?f ^ a^?ioiAj hi 
ssa ^sia, aa a a^a a^?t osai a«sa«f# aaa^CT a*i gaoja ^ 

11-2 



g ?H ^ tH ^ « 939-0062504 

SP. 

d»» fiWHEAi S*J3a U#aXI^£S^Ei a$SS »?1SKD, £7! #a»9f£ £f£?* 

SS5I7I &a mm, tiara &a 3®§ aa*tfi mi siesp. s*jasr «iac«. 450 in 
n mx ®m sew* tttso. aiaa ammn s*as, asaasn saast 

2S« HS3*li^a Q ai^aiar S7I *IS3 2IESP-. 01 SXiEIS (BaOL «f 700 *c£J g 

£0g<M <>asp. 

aa arxsn □ «» £s Ee pa timx #«er aaaa ue 

*SQ: UBS ^l^SS &± £S 2«2« *fg§ g#Pig S»t»0. ««7|£ {*± 

S 2£0I 3B«»S JOS1S *SI7fV UStfD. »82<£H, Ui&fc a$PiS 31 ± ES fcffSJ 

a Mi ❖ sq. ?gp?), g*ae otaa apas oia«K», «es ssm s«» ^ras* 
sns 7w s«m ass 441s ^ kd. okhqiai sss owr s*si sf^aoi satm 2? 

301P. 

£ 1(c) MAI EAi'gj HK» STOI. S3 03) 01 (J?) #01= $gSP.- 3S 

(13) § essai, psnrssaa, roota as a§sss:?H= nassa 'as %m m 

4HBS 3&SP.. .£* £S§ ejaajSS Si¥ SSSSS 0I§S 3!».gttt» 34 

sasi g^£g g>#«so. jbsjm. ?iHAjEi (2D ~ ?i»2K)j as aa iss? cm 3*1 $3 
so-. 

oiaa ms.m mm ^wM. 6as aastoi aa aasron s as a?) /tarn a^so. 
aaa'saa-g 41a- -aa9f»«w as ahhsj era* ass©, set aa as«<aa as ah;u 
21 s«? (stress) '« aa&o. mzM. oi as* §»s', a a sa^'nu:a« sjs aas 
* as (is) a «s&.0£a a*j«p s*£ a^oi araas aa oib» «b. oiss 9 
wo aasa .an ❖ aw tip: 

am?i ®s.k s» sii wson ca-Ma, {is> g u^suisr (i?> oi tm n&) 301 
an. -Wd-A sspioiAj g^aaor.iDaAi *wt a^ cts? oi ejaas 21a ■ ci«r ^txtar 

4= SID. SiS OjyUOl ^? Bn&iM 4=^S0i. SS}2j ^301 t*&S!D; «HCH;> 

a sw^ 9^sp>: orat? ©®aci fesjs 9010. 

£ 2(a), 2(b): 2(c) 2(tf) S S STSM t&S » 2^A|8S2J E*£S4 ^ »2 SSJSJ £Ai«f 
D, 

£ 2(d) a asas. 9 1 ahm% &m «s« soio. ^*'(ti(«)> (?h^?) a z?s 
pia^oi as (to 01 &s.m ?m <w mi tisuch a£sr (13) oi lh<« 

^ssch s^i^sa a^- (i5) ^ »£3g ?ia (io) a s^aisci-. oa® ^aa«.* 

(41(a)), ^aAH31£^ <"4lx) % (15) Of S£S| (13) 2j- *S §'2^ (II) 3«j fBSSP-. 

ja^aasf- d?> oj <js> 3« «'ssc:k a^ m) oi ja^aas?- (??) 

? ^Ai«a area «2 ^soi qui ass soia. 

£ 2(a) osai eaisi am aoi. eiacR. aas -imaa aa la^ (in oi ?m >;io) shhj 
«asa. 3S a, ^aa (H(«» oi aa aasr (tn uim axis a^aam ?issa- out! ?ts 
a 2isi aaeD. sssr <i3) 01 ^aa oi<*» ma aaso. 

£ 2(b) CM £A!S BHtt ST0L LH§& ^aa^Si- ^S g*2l 9K)I »3S a£«f (13) 

a §a (H) ^os 8«sd, otac aaaoi aaaaoj, aaas ass aaaer 
(41(a)) ih *i-a as (is) oi asas-^sa aa&Q. 

a^ (is) oi a§s e.«a ~>iaoi um± mown g^asp. ot a»aa tf^.s^ 
(is) a pas 4'aa^ mtm oi a^s wsskh asa psi aaa^ Afota a»a 
aaAmsa «a«tft 'asaa "44IBD. a aaaa osaa, 40a lhxi 750 r sj «aa. a£«i. 
a 4*aso/' aiaa awis otaoi, s^aoia. 

aatr a»aa ^shs a.g £ zm w& £Aii am m\. n# as (is) a a a «a«t (11 > 
Afota sjaiWiE^ «iss) a aasfe aoip. 

01 : «gAK»E<a : (4ix) g aa sa^ <u) m'tm : m m mmx aoiua sraa 
SI.A1 aasa. aaAj. s ^ajosoiai, aaaaroi 2^ <ts) a»« Aias : a». aats^a- 
#a aae«« as ^aa aa^ awbsi sjs mm °m 4 s»'s mi, a>oi asaxi »a a 
oip. at». Hu2|-'g*o{.a«LH3ae. s^a t^g aeiwuEewi-fiia sa^' a srp. 
0K»jif,.«i-$ asot «,*as as^s a^sp. 

aa a^aaef (i?) oi ais -^^sP. 

a^asie,- (1?) of a^s »sa ?ia^ 74 1 aAiWA} ^aas aa asa ssmsi ch^ 
hoi «asa 

e 2(d) otAj £ais uw mi. as (is) s a^sasr (j?> aasp. 

oiatr a£i s^Di^. ^HiAfOiE^oi ta sasj- (it) a *w as (is) aidim ?iasp. a 
aAwiEsj-g aa sa^a s^ as awimai ®m mu& as »xj*w, str #a aa ©a 
as Ai-oia «ei§ aa*fp. ncm. ass a^a a§ s^i ^oies 

aa 0JS278 tm mm, aa laafa sia as awi« ruq, §oi sgs)s as aoisr 4= s.'P. 
(osMd, &?\ &s.m mm a aa as (ts) 01 aa oi) #m sis %m & 
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• ' , S^aa ^1999-0082504 

aa &asa «raaa at mn aa. aag a *g &®slm es» «* # 

S ^AjDjj0fiA4Sj #£*« §A1 32. $gtt OSS, 5££ 0iW€0i ? £W«Af 44SaiL a#A1 Sf£ 

n Mm mm trasci-; oiga, saa-SAsa. ^ans 21*8 sss aat> sis 

0! OI*0I aaa. 

£ 3(a). 3(b) » 3(c) 5 S V8tt »g a 3 SAiMa ££* »£ g^2J Bait £A1*CK 
a 3 «-AI«l2j &E* 2*i SS3L StgOl 20iD. 

£ aa £Aig aa srci. gas .amis! ss«r on oi &sa 712? <io) #os «s§ 

Q . (11(a)) g «a§ QiHSHiP ?i«a 08^ 71288 £jt8 #2r 8Sa (II) UIM S£§ 

D. S£9? 03) 01 £ag <H(»» LHdS «3Sa. 

£ 3(b) 0*AI SAISJ tfSt SfOi, Sa (IS) 01 m «Sa (It) «0I «gSO. 

*w .aaa s&s as*i asg aa* k«?m* sraaso. a g^aa a* sa (is> 01 

3£PQfe g£«Af 4=SSD. 0! 5g«a& *affl 8GG UXMSB 'C S^a.SSMAj 4^§P . 

aaa.»ia ohbch;. si tgaaaa; 
4&al»* ok «• A*a a«s ' 



£ 3(4 01 M £A}g »2|- SJOL #a 23 (19) g liasaa (I?) «ty $f£SD. 

max , mum iz\ > a a» saaoi as ; »a as£r<m $m : 4teaa, 

&' ; -«Aj»M>42} &£* mm MS. tftiM 0}S3, ''«t# Sa C !S> g, 2*8*1? (17) 01 SMS 33? 
(15) tJ^a?} 2W. UldS aspiOfAi gaag S)» 8C}.' 9*3 *H* Sag #£# "2$ 

§$8 ^asa aa ojga aa cagos, #a §«2ai 3W 33 aksim #oi gr^a^a aoi aoi 

« SIO-. 0!»5g (15) # «iaA}» 7KS«» B-^AISC}. »D7K f. S^OSAl 

^s) Sii Oiyug BJ-aa «§gg tf&'Alt'O.: ^ISOJ. 3§?f g-^SfCf. & 

tatfi a« a«s oiatj «-«*oi oi^«« «s» aoio. 

g srsa if#i asi sr oi«i«f?i wwt*> € ssa ssi a@»a aoi 

a. 



2{ ^aaswi asa ««s ^assit ?m aa. a#«na, ei safest ^a 10 

«• a ms. a§ ^ aa, a^s»as- ast»a-. a^a mm &mo\ mm 

a. 

ois^a- gggg s^m ay%a ^ 1 a?ssAi 550 x si gs§. &± gn?w a- Aia- ga ^.g 
gja. oi ^^§g Ufa oisHsiAi rTas aagoiAi £AiS! aa ^o! rn-^m oiy^ei .1 2 
a?go«Ai shji** g£))i!Ai •g.t-iasa. a s^aa ^oia a gsow ^ g^i^fg so & §a 
•*«sa. 

as *, ^ sagg s^a»a «^ga. asw, ers« ^gga « < 201 m 
so. 

»£« g*j M»»a a s 3a a «a »gsa «s*. aaa. 

a'si Ws»a » 2 ag,. a 2 b^mai: s^a§ aa «aaa «aas aisaa a 
§ ms.m mx mews m -i.aa. as ^sa -ctjew sasa, a ojaaa, a£a 
#21 a 2 ag a 1 aosAia §sa s^as a^sa. 

as« a* ^§ta m 3 aa waa oia aao. 

»£» ^tt -«»«a a 3 ag, aagci iaaa, ^ ^aaagg ' ; «£si7j 
70d-."c a gaogAj 30 ^ «a «aa«i -itgaa saias a# aaaiie asa -s^ ass 
a a 1 aa ms. aa asso. : a oiaas. a«»a a 3 ag agga a 1 aa m 

a£» ^gga xi 4 a ss a as u^ci aaa. 

»sa s« §g§si a 4 ag, aw^a a 2 &ai«Aia aaaa gaai:aaaa 
a§ aassa asa s^a a 3 aa a^ ^aos aa aasa. a oaiaa, wslm m\ 
agaa a 4 #g ^aaa a 3 asj gas^s-st* aaaaa. 

asiAi, a a^(H! ni-g asa saa a« asoi sasa, 

aiag ^a ^gga a 1 saa aa as 01 «s« aaa. 

2{ tsaag dvo h aa ^as aa an 3^ <* 21 =ias ^ag ^aa aaa§ aaa, s 
a, asa aas saa^oi ^jaasa aai ««s m&m an aa, a¥ sat asas. 
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01 ?as?t *m w m si ta«s ra»a *r# ati sot 2&B*«m o^st a 

2 srjjdgAf ^oitf gsiascf. oi m&t nam *t s&m &± moist so & g 

ai ag mm stf fstS2i $ 2 33ja »eoi «ss 5«ofa. 

gsx s» sissj.» 2 as, xr 2 ©?i«ai a*jasi sfpi^i b* m?\s aasas 2»# « 

21*13! ^St| §11 »gfg»| Z| 1 221 «$S0I 02J^ SttSCK 

Ui21- *t«8 0t« SOI 7KKI g**2l '3fi* 1W£!DI3 QI3WA1 *mm m 2^0) 



C42N«j 5 1 0| AS £A|S}C*. 

■far // 





sb sso 600 too m aoo 


&aSi!Sts*& 

g-^ get gaa gjg 
a 2 8>8«A12J g,tta 

: 


® # % $ X 
s?g 2?? 



$23 
£212 aim & 

sk* g^a sss 


0 0 0 0 

*a s« i x to" ot# 


XI 3 a 

gsj s^ai 

« 2 EflgOiAfSI g*j£i 
&?l?l 


# o x t 


*>?• a*? get «*ia 

k 2 eP8«A42J g^a 


- # # © <§! 

21? 1 x i0*(AA*?3 0!# 


SH* gwAj saa a». 


a; - x x x 


dag & 

:ajs:„*w7i 


- - X X X 



3. ) ^A^. 0J# XA)g 3Sg a Q^Of ?40IIB 3 S^MAi ^eiSlAf 2!« LIB 

IHH; IJSg SAIg H S^DI SlOiJIJ S S2?0IA| ^215178 SfSJXJS. □ *® S^7f O! 
§ ^JSS SAif* 3.^ liERIiOf; fe'-^SS XAJt 5 " □ 81-^ 3301 3?0SiH 3 ^ 
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saosa «ras as ueaa. 

S8S 9 HI 52 tSSSS as tfQSQ. 

UlSg 8 1 S a 2 3 S3 ftag S3SS ^£!SQ. UfJSS- 3tf 0121*1 St IS 

2s?§ «t39si g**as o\mm aisa. oi as aaaaag asaa aaaa?} uss & 
assa a ! ss wa assa a ! 52} taas aoia. arsa m assa » i 2 

a. 0J«S0l a 2 WWH 550 *c 01**3 S£?l 71*83 »• 1 5 »£tt S* SS^a *W 

S^§S atflSja 3>&Q. BHESI S*l§2i H|£ iSSSa a .1 206 Al, Otyu §S» 550 

*c 2j &£7f aaa a ! 2 ga assa ftwsaor «raaa tae. m k a sag ?fa« 
a aa aoRjsi »}¥ sasoi «tasa. g§§a a i a a 2 39 aoia aaoi aa 

Ai£J »0}^S aaa 7fE^SS a«!N& AJfllOil &21E Sl&aOl §5?) 

as aoia. asaasi^ sai aidim asaa&aa as*« §iiis §ia a^gci 
gas ssiaoi sia aaa a yjacpi oisafe as UEiaa. 

&isa a i as oia &ssa a 3 aa was aa&: a- 3 221 asss :sas otyga 

a 2 BWSA1 808.x 2} saa ■22IU.Ste£-S3}WS §1012121 a*Ma& tya£& 

Q, n 1 23 4SSS0I Sals. G}«§I3 W:-2 600 *C 3 S £0fi SI UH, SaSS 

soiaa a saosa araaaa, 
74 2 22i a M a; a 4 221 urn oia Bias aaa. 
4 22i.-ss#«ei as* aais.. aam oiysia-a 2 mmvi .#£» ?so x oti as was/* 

2)£!Xf 8SK>. «BS$ 7$ 2 22) saWS-/ ££S OiWgSf a 2 9*01 a SEa &30 'C 08 
01 , ^012121 t& 'S^tOI »«3flg»CK 

a i 22i «iM$ m&m ss&M %^®0) ma± &$\?\kM a^aas?3 oiy ^Pr a 3 221 
asp-, di^i-xis; a 2 22f «3'atjg --sESfc a2soj sioiAi si^ a^goj 

7!(H|Ai -S^?!?} 5Jfe71 Ofel33^ 4 231 Q5Q. D13«S a^ «-?Pl«Af S^ag t* ^5S§ 

2i si^ a^soj um± mumx mnm& sm s^s asoa aisr sr ^aaxi ssas as 2101 

tSQ. 

a 1 201 a? 2 221 -^^^01 am aa« a.oia, a i 221 a ^21 s^oj. s^g. oi 
wsa a 2 s»wai ec» x sj ss^ : is, «w? 3^1-01 aoi$a 3 s^mai ataaao, a 

2 22{ 'H«S| S^g a»«2j a 2 S^Ofi^ 800 *C 2j USWiS. 3^801 «01 

2f2i §!?soiag? «iaas!Q. na?h as «aa *a a 2 2 assa v« s«s ^c»«i£ 
a ma, 

a 3 221 gims oia a 4 221 »9«af mm ?mn. m 3 -221 «ss*a 3^o§. a^g 
ofyg2i ?i 2 mmM m x 21 ssis* a, s-f¥ s^ioi ^012121 a 'gswiAf aiasigiD. a 
4 2a assa i^oj, sis «y§a 1 2 b^oiiaj 79-3 r a sss ^ohe, a^soi «oi 
aa s^Moiaa- «iaas?P- acpt< us sa a 4 2 ^s»sa s«s #oi^« 
s. 

a i 2a ssiss aaos acHA-t s^g ofynsj 33 2 aaa ^ s^a«/^ ^saaxi ofe>xf7i 
a 2 2a kmm& osa, Qf#aas, a 3 2a gsss aEtr asos aoiAi saM awsa 
a 2 aaa t*± mvmM ^siaxi oiyj^a a 4 iiieo, osas ^ s^isi i^g 01 
yssb aa^ a-^aos^ assays -s-§^si?! ^*k» mas.', a 2 sraosAiei a»a« a sis 
soi. si^ aa§s □ ^a ^aaaa, *® s^a a^a. 

s ^Aiesoaa aa iroi. s^fixxutfs ^ aa ^oitr «aa «aas 4=t?£ia a 
oi ag^s»: a au~ a^ §si a#sia n& &± s*?iosa : *sa& aoia, as *tu 
a 2^aaai «sw w&±. mmM *«sa acta.. 0121a 2 aa «i»a ©a 
aa ^aa a^^ofa. 

«a«*iHia. asaaai: ss, asiii m*as24a,.-«a ^asoi sas 4 aa. 

01 as -Sa £ (foterkted Abstracts of tie 1^? intemation&s ■ taterencs on Sciid Stifce Oevicss 

M«i H&teriaJs. iS97, p?. 36-3?); q -?a«issg;36 aofaa ^ ^a zm ssra a 4 cki 
sa«ao. 

a wsoi 11 ga»s* umm asaaxia. oia» asoi.. asrs acts mas a as as 
a as oiua. aas -«a««a a^a a^s. -s srsa ;-tf@s asm §rsas«aa 
«• aoia. aaa, §¥2 i2ims « »sa ^^on aa 'saws as gaia mmm am 
aa. 

asa- aa sroi,.e sioia, tm aaoi aig^oia m% s^aas zmzi. mum 
saaaoi assaaaa a= siAiag. #s- isa ?t»«^ aaa aao« aa 
a, g-71 &a isaa si^ aaaa akiios. ^2=s stia «a g^iaaaa -^eiAiojEa 
i ?«iaa. ois a aas #a isaa a^ aaaa a^g ^a*ia as, sa- isaa 
§w saaa »aasa. on sison. #<sa ©sa ±mt bisks, *^ saoi «iaa 
a sol aa d ss saaa w s^a sa. aj»a. aagoi §s asa ^a «*fg 
❖ aci. aa:a assiaas «s»Aiaa mt #a a^as «sk? aai awns 
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mm as. a?t asstw, so *<sot ?=£*is gasr sto. 

rsr) 

I • #£8 7IS: 
#71 7IB #88 7iS"Sf; 

#71 7\E*t m IS^aOf, 2*2! S^; 

#71 5}*«2f2f #71 SH* 3^ AH31MAJ 48 &2i£ £Sr 3S«h 

#71 SH* #03 ««aa. «S tilSS** s 

#?r agsMec %m -g^s #*? a^i ^um~ at oh» ^baiei* ?ai*r srs8 3 
*. 

8 > ftM JSOjAf, 4*71 7rSS*0f &?ja 3ft ISSllfe BiVmM Wlf 

»sai 3*1. ■ 

?4 i sjch^i, #?i ?ias*oi asjaj©! as ni£s sfs mumm ixm srsa 

3*j. 

«5pr «. »sa 7f^- 

#71 '©E» 7IS- m «§S 7IS«fc 
#7} 713*1" gu ^at», «J§^2| ftfti gag; 

.^Tf'^BW #71 2R AH3I« -tfaAKMH*; 

#7js*¥ a-s m «gaoi. *s ai^sii- &s agsro; s 

#?j a£38sr #os #*? s-sg -?aitfe 2tg *te aiiAiag er£8 s 
a. 

5. 74 4 #01 %Qi8, #7] 7iSSfOI &*«2! 31 8fe 9fWA|6i8 =?am 

*}■£» SKI. 

6- 8 4 SH» XiOUL #7j 7I&SJ0I 21 8^22 Sf£ 9JBAI&8 ?Hlt!- »£8 

3*J • 

i?^?. 8 4 !HHi JSGJAl, #7! ^a^DLS^OI #71 OSS SaS^ AfOISi «*|S& 

2* 8sss «& 9i«Ajas ?ait> ®n. 

«?» 8. 8 1 J65 8 4 «KH gOM. #71 a$?S8ST0l SttfflOIBW <T*<U. 8SS3E}&# 

a- <P2T). as* Eig-#u>g22gg <Bsr) o g a.^as ?a« «s£s «hs ^aAiag 

« STE8 1^1. 

10, ?}8Ai£iS 901».»S8 ^ 82 SOfAi, 4*71 82 WSg: 
BJS8 7IS 4*08 7fS-a?§ Q?l; 

g-71 7J*H2f 4N>8 g£i5 §t}9,* £& 'g^tfS B8; 

«fg408 *#Hr ^«^£< S^». #71 «3S ISB^J JEfe #71 «i*9* : ?g^dfe B 

85:: 

Ste a.8S8^S feT7l S!¥ 3^? Ht£*ti5 BH '. S 

*7f asaaergoi #* 3^1 tssei-s 2* s§£st£ tieiaieii «»■ 

11, 8 10««8 S-'CHAL #71 tr^ S80i SgaS. #7i aS389fi3f:#«a^ SM, #71 

IS 

12, 548AjSg ^H«Li &«8 5**1 82 Sf@0S S^OjAi.. #7} 
9TE8 PIS fiM-.Tifmp 98; 

«5g^0i! ^*Hr g«^£i #71 OSS ^SS^ #83 

#7| a^g #7| y»£8 7JS»' tt^ «?I7IDI8 «821^£S^, #71 718^39 #71 §1 

»s fa-mat ^ nsaai«Mi #71 s^. a^ #« B8; s 

#¥ #71 #i«l &#^~ ?«I«1S 31 «S2S §Kr ^«.A}«« ~?HI© © 
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ESI r$n MS. ¥fg. 

373.* 13. y\UMU^ B*£ai 3* MS. 8fS108 SOI AS, #71 SUiE 

9TEa 71 S #08 7IS^t ^#§*S 

sfg^OS S^SJS *W 8^3 #71 7fSSf #t« 3f#Sfe S?S: 

#71 §^ aas hi&±- tt«pnia s^ais-fe &n; 
3.%&.mwm #7i aaas #71 s=s #im «a*ts ea; « 

#71 2388* #01 4^ Sa* §f#S1S ©581 WIS St -aSfiS Sfe SQAjEfg ^Hi*» & 
£M MS.®®. 

#71 JJSaaSKH #71 #¥ S^OI a«H7l S«f> #7f,.2'a8«9*£g*8 g£ta 371 

*m. #ti n^sai-Bwi^"^ aea. sasiEa, #7i lasa 7is« a«7t«a ■sns.mz 

S7S ; §! 

#7t 25 
EsL 

#*i as 

s^tr is. a-'id'tm fian'/i. s^oi aas^s' $&&'ra£ asss sie aaAia 

m'=m is. 'a io tw soia. #71 tate® auwii mmms. 

a mm* 

®jw »7. a }D sto, »^'^a«s«a'sdiioi'eir; : (T*tt), ttasaEieiatr <pz?'), 

^ &l@£t#&££gft (BSD S 3« «S23 ®fe SHttaea ?Hf§/ erEa S*J 82S 

18. » 10 WW »<M4, #7| 7IBQJ0) §2R2! at a«2S Sfe SHIIAiag ?Hr& &HE 

19. a 12 *H» SOW, 



sa; a 

ioi a^aaefoi ^#$aa #7! s^oi vgspi son. 4ra2sa*«» mmm *sm* s 
ss, «!#£ BsaeiSHr sag o a» asag aaa&ift -?ai*f «sa 

m=?tt 20. a is aaa. ®7\ aaaoi assess -?#as- as asss sis *taAta 
a mn s»sa a*i as <gw. 

21. a 12 *« SKX4. #71 7IB^C! ^SJ2S 2»« «S2S 5HaA3£iS 

22. a 12 ta« »<*'«. #7! H^aaajoi isdtxxQir {t«^,.i, . asa^Batr <pzt>, 
EieatnaAaea cssd g aa ^s<>.g «H»:?ia^a ^atts? asa sa as 

mzm 23. si 12 tai sow, #7i 7iS9jci -«<s$K9 ai. as*s ?)a/IE|« ^«».=BS 
a tsaiss.; 

24. ^ 13 t{98 '"SOW, 

#7i u^sasfoi i*#£ii2 #7i #a saoi *#»7f sa. i^i^aaiiasaaEj iM§ j?i 
*w. #7i a^sasraAi.:^ ss* •■■sa«Faa. #7i esa 7i»i #^ -**iaoia-«a2fW£ 

#7i a#a««H» «#9j2 #7i #a vasia -istei #7issaa^a ..a%a«»a auo-s 
sg. oj^ »*i7iaa aaas^ s-aa d ?ai«i^ sa-asas ®& 9i»Aia« mm »&« 
«a »2L aw-. 

«?tr 25. xi is m sjoia, #7t s^ewi aoiaasa- aa as^s oi~ mm 
a ?«Kr »xa s« as ja«. 

2«, a. w «« stoUi, #7i 7isejci #5^2 at* aass ste ?WAiEia «ma ste 
a #« as 

27. a i3 1^0S #7! HgSasTG! £tfa0ISir '(TtA), XtgS#EJ&^ (PZT). 

E& aedww^asa (bsd a ?#ss as aass sis ?iaa&« 9«» ersa as 
n^m 26. a 13 tra sow, #71 7is^gi ig^gi s«g ^sag sis ?jB74tm ^ui^ ers 
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